Reversal of angiotensin II-stimulated collagen gel contraction in cardiac fibroblasts by aminopeptidase inhibition.
The purpose of this investigation was to determine whether aminopeptidase inhibition could affect the angiotensin II-stimulated collagen gel contraction in basal (control) and TGF-beta1-treated cardiac fibroblasts (or myofibroblasts). The tested aminopeptidase inhibitors were the broad range aminopeptidase inhibitor bestatin, the specific inhibitor of alanine aminopeptidase leuhistin, and the specific inhibitor of arginine aminopeptidase arphamenine A. Cardiac fibroblasts (from normal male adult rats) from passage 2 were cultured to confluency and incubated with(out) 400 pmol/L TGF-beta1 in Dulbecco Modified Eagle Medium (DMEM) with 10% fetal bovine serum (FBS). These fibroblasts were then further incubated in a floating collagen gel lattice with the tested products (angiotensin II, bestatin, leuhistin, or arphamenine A) for 3 days in DMEM without FBS. The contraction of the collagen gel lattice by cardiac fibroblasts was determined by measuring the gel volume with tritiated water. Aminopeptidase activity was estimated by spectrophotometric determination of the liberation of p-nitroaniline from alanine- or arginine-p-nitroanilide. Angiotensin II (100 nmol/L) reduced the gel volume in control and TGF-beta1-treated cardiac fibroblasts. The angiotensin II-stimulated collagen gel contraction in control and TGF-beta1-treated fibroblasts was almost completely reversed by leuhistin and arphamenine A (100 micromol/L). Bestatin (100 micromol/L) only partially inhibited the angiotensin II-stimulated collagen gel contraction in control fibroblasts, although it did not affect the angiotensin II-induced contraction in TGF-beta1-treated fibroblasts. In control and TGF-beta1-treated cardiac fibroblasts, 100 micromol/L leuhistin or arphamenine A only partially inhibited alanine aminopeptidase activity, whereas bestatin (100 micromol/L) completely inhibited the alanine aminopeptidase activity. Arginine aminopeptidase activity was only partially inhibited by leuhistin and arphamenine A at 100 micromol/L in control and TGF-beta1-treated fibroblasts. Bestatin, however, completely blocked the arginine aminopeptidase activity in control fibroblasts and only partially in TGF-beta1-treated fibroblasts at 100 micromol/L. Our data suggest that both alanine and arginine aminopeptidases are involved in the reversal of the angiotensin II-stimulated collagen gel contraction in control and TGF-beta1-treated cardiac fibroblasts or myofibroblasts.